SUMMARY Serum gamma-glutamyltransferase (GGT) and alkaline phosphatase (AP) were assayed in 98 consecutive patients with rheumatoid arthritis. Twenty-three patients had increased GGT activities and 45 an increased AP activity. Twelve patients showed an increase in both enzyme activities and AP isoenzyme studies were performed on seven of this group. In three subjects an increase in the bone isoenzyme was observed and in three others the increase in activity was attributed to the liver isoenzyme. The remaining patient, who probably suffered from coexistent primary biliary cirrhosis, showed an increase in both bone and liver isoenzymes. The liver involvement, suggested by the alkaline phosphatase isoenzyme results, was largely confirmed by the butanol extraction of GGT. The changes in these enzymes in this small series could not be related definitely to drug therapy.
Previous studies in rheumatoid arthritis have shown biochemical abnormalities related to liver function in up to 6 % of patients.1 2 More recently gammaglutamyltransferase (GGT, EC 2.3.2.2), which has been found to be a sensitive indicator of hepatic damage,3 has been used as an index of liver involvement in rheumatoid arthritis.4 5 However, some workers have suggested that increases in serum GGT may arise from organs other than the liver. 6 7 Extraction of serum GGT with n-butanol has been found to be a useful means for distinguishing between increased activity due to liver disease and that due to other diseases.8 It was thought worthwhile therefore, to investigate the changes in GGT and alkaline phosphatase (AP, EC 3.1.1.1), using isoenzyme studies of AP and butanol extraction of GGT where appropriate, in an unselected group of patients with rheumatoid arthritis in an attempt to define more clearly the extent of hepatic involvement.
The present paper describes the preliminary results of this investigation. The patient with the highest alkaline phosphatase (1909 U/l) and GGT (481 U/I) also had increased aspartate transaminase (104 U/l) and bilirubin (18 ,umol/l) . This woman had a markedly raised antimitochondrial antibody titre (1/2048) and was probably suffering from primary biliary cirrhosis. Only two other patients had increased aspartate transaminase activities, and two had clinically enlarged livers.
Alkaline phosphatase isoenzyme studies and n-butanol extraction of GGT were performed on seven of the patients with increased activities of both these enzymes. Table 3 summarises the results. Three of the patients had an increase in the bone alkaline phosphatase fraction, while three had an increase in the liver fraction. Patient 2 (MM) had an increase in both fractions and is the patient described above as probably suffering also from primary biliary cirrhosis. The results of the extraction of GGT with n-butanol were supportive of a liver origin for three of the four patients with increases in liver alkaline phosphatase. The remaining patient (No 7) had only a slight increase in GGT with no evidence of liver involvement by n-butanol extraction.
Discussion
Liver involvement in rheumatoid arthritis is not uncommon. Serum alkaline phosphatase and GGT have been found to be increased in rheumatoid arthritis, and this has been suggested as being evidence for liver involvement in rheumatoid disease.4 5 Lowe et al5 were able to relate increases in GGT to other indices of disease activity-for example, ESR and plasma viscosity. In the present study no statistical difference was noted between the levels of ESR, articular index and rheumatoid factor in patients with normal compared to those with increased GGT. However there is a definite, though weak, association between AP and ESR. This may reflect a non-specific response to the inflammatory process. It is important to note that though the patients reported by Lowe et al did show increases in aspartate and alanine transaminases, they were under therapy with salicylates which may themselves be hepatotoxic, particularly in the high doses used in treating rheumatoid disease. 15 Other workers have also suggested that the increases in GGT and alkaline phosphatase support liver involvement by the rheumatoid process. However, organ specific separation has not been generally performed.
In the present unselected series of patients increases of serum alkaline phosphatase occurred in 45 %/ of patients, while GGT was increased in 230.
Alkaline phosphatase isoenzymes were performed in seven of the patients in whom both alkaline phosphatase and GGT were increased. In three cases the liver isoenzyme was raised and in three the bone isoenzyme predominated. In the last case both isoenzymes were raised, and this patient has a probable diagnosis of primary biliary cirrhosis. The association between primary biliary cirrhosis and rheumatoid disease is well recognised. '6 Extraction of serum GGT with n-butanol has been found to be capable of distinguishing between patients with liver disease, and those in whom other causes of increased GGT 
